Many plant and animal species have disappeared in the Gaza Strip during the last 5-6 decades. No effort has been made to stop such disappearance and/or to conserve the biodiversity. This survey deals with the terrestrial vertebrate fauna in the Northern Governorate of the Gaza Strip. The ecological awareness of people (n=75) towards wildlife was investigated using a questionnaire specially designed for this purpose. A total number of 119 terrestrial, wild vertebrate species (13 mammals, 86 birds and 20 reptiles), in addition to many localy extinct mammalian species were recorded. Many wildlife species are on their way to extinction where anthropogenic factors, including overpopulation and urban expansion, lack of environmental awareness and education, destruction of habitats, overgrazing, poaching and hunting, over-use of pesticides, poor enforcement of environmental laws and legislations, and various military operations imposed by the Israeli occupation and settlements, were found to threaten wildlife resources in the area. Although population studies have not conducted in this survey, the populations of many species appear to have diminished. The hazards imposed by wildlife on both people's health and properties were also investigated. More than three-quarters of the interviewed sample 57 (76.0%) believed in the role of the wastewater treatment facility and its effluent pond in attracting biodiversity species. The majority of respondents (86.7%) stressed the importance of implementation of environmental laws and legislation to conserve nature and wildlife. Finally, the authors recommend improving cooperation of different parties to enhace the public awareness regarding the wildlife protection.
Introduction
The Gaza Strip is a coastal area covering only 365 Km 2 Awareness of the Palestinians public regarding wildlife values, ecology and conservation has never been investigated, although several nongovernmental organizations (NGOs) and institutions have conducted some environmental awareness campigns to particular sectors of the Palestinian community. The scarcity of wildlife expertise,as well as the current Israeli occupation impede fieldwork which is necessary for both wildlife assessment and public awareness evaluation. The current study is a preliminary survey aiming at 1) documenting the biological diversity in the Northern Governorate of the Gaza Strip, 2) introducing an ecological baseline for future ecological and conservation studies, 3) assessing the people's awareness towards wildlife values and 4) drawing the attention of the scientific community, public and decision makers to this hot and neglected ecological issue.
The Study area
The present study is carried out in the Northern Governorate of the Gaza Strip (Fig. 1) . It occupies an area of 60.5 Km 2 and comprises three populated cities; Beit Lahia, Beit Hanoun and Jabalia. Its population is estimated to be 160,000 for the year 2004 (PCBS, 2000b) . The annual total precipitation is the highest in the Gaza Strip (400 mm). Sand in the form of sand dunes (about 20-40 m above sea level) is the major characteristic feature of Beit Lahia and Jabalia while the clayey soil characterizes Beit Hanoun. Agriculture is the backbone of people's economy in the area. Citrus, olives, almonds in addition to other subtropical fruits in particular strawberry and vegetables are the main crops cultivated there . In the Northern Governorate the Beit Lahia wastewater treatment facility is located. It is a pond system (basins) situated around 4 Km east of Mediterranean Sea. The facility is overloaded without outlet to the sea, and wastewater flows to the nearby sandy areas forming a large lagoon (Tubail et al., 2004) . In the area, there is a dense wood of acacia trees, and many different shrubs and weeds growing on the roads between the basins and in the crevices on the sides of the basins (Al-Safadi, 1997). Although this new anthropogenic ecosystem enriches biological diversity especially for avian species, it imposes environmental and health problems to the nearby residential area. The presence of many habitats in the area such as the citrus, olive and plum orchards, vegetable fields, Al-Shouhada cemetry with its intense vegetation (in the southeasternmost of the Northern Governorate close to the political border) and many poultry and animal breeding husbandries further enrich the biodiversity value of the region in terms of species and number.
Materials and methods
The present survey was conducted in the Northern Governorate of the Gaza Strip over a four-year period between 1999 to 2003 considering the seasonal changes of the fauna. Frequent site visits and observations and discussions with local people were used to determine wildlife species and their ecological importance. A binocular (Vivitar 35X7-15) was used for species observations. Some photos were taken in the field by a Nikon N 90 camera equiped with a zoom lens for confirmatory purposes. During field investigation, the investigator has also identified some dead animals including some avian species, and a few small mammalian and reptilian species. Furthermore, many wildlife species including doves, passerines, raptors, and even some reptiles mainly snakes that have been captured and reared by some local people were also examined and identified. In addition, several animals brought to the Biology Department at the Islamic University of Gaza by students and local people were identified. Indirect evidence was used to identify certain speices such as bird sound, rodent sail excavation heaps,tracks and droppings (Merz, 1984 and Sargent & Morris, 1999) . Several guide and reference books were employed for the taxonomic identification of amphibians and reptiles (Capula, 1989; Breen, 1994 (Boitani & Bartoli, 1983; Qumsiyeh, 1996 and Hoath, 2003) .
To assess enviromental public awareness, seventy-five residents were randomly selected and interviewed individually and their responses were recorded in specially designed questionnaires. The draft questionnaire was reviewed by professionals in the fields of environmental and biological sciences. The questionnaire was piloted and modified as necessary. Most of the people interviewed were either native-born or had been living in the region for more than 20 years. All interviews were conducted face to face by one of the authors who holds M.Sc. in environmental sciences and familiar with the people and the area, and is currently engaged in a Ph.D. program concerning wildlife ecology and management and used to teach the courses of ecology, vertebrate and invertebrate zoology. This will support the study and minimize the error bias. The questionnaire included questions related to personal profile of the participants, identity of wildlife species inhabiting the area and their importance and threats, and the ecological awareness of the people towards conserving wildlife. Mix of yes/no and open-ended questions were included in the questionnaire (Backstrom & Hursh-Cesar, 1981) . During the survey the investigator used to explain to the interviewed people any of the questions that were not clear to them.
Results

I. Terrestrial vertebrate fauna of the Northern Governorate
Mammals:
The survey reported 13 wild mammals, many of which are rarely found ( Table 1 ). All the mentioned and encountered mammalian species are residents, except those of rare ones that appear to be transient in the area. It is worth mentioning that during the last three years three jackals and one wolf were captured by local people in the Gaza Strip using special metal traps used for hunting hares. These animals were examined by the authors. Two of these jackals kept by local people seen in the zoos were found losing one of their legs and after 1-2 months, they died due to the lesions and the poor care. Local people mentioned 5 mammalian species that have flourished in the past and have disappeared during the last 4-5 decades (Table 2 ). Table 3 showed a considerable number of avian species in the area. About 86 bird species were either observed or reported by others during the survey. Many bird species were found in private collections in the Gaza Strip. Although actual population studies were not carried out in the current study, there were marked seasonal changes in species and number of birds inhabiting the study area. The majority of birds recorded were migrant species.
Birds:
Reptiles:
A total of 17 species of reptiles were reported in the area, some of them were observed by the authors either being free or captured by local people ( Table 4) . Most of these species have been preserved in the Department of Biology at the Islamic University of Gaza. It is worth mentioning that some of the existing reptiles are in a real threat as either stated by the people or observed by the surveyors, e.g. the Desert monitor Varanus griseus, Land turtle Testudo graeca and Palestine (common) viper Vipera palaestinae. However, no efforts have been made to protect these species.
Amphibians:
The reported amphibian species in the area were restricted to only three frog and toad species (Table 5) . It is worth mentioning that all these species have been brought to the Department of Biology at the Islamic University of Gaza for dissection purposes to biology students. Table 6 gives the personal profiles of the participants (n=75) in the Northern Governorate of the Gaza Strip. Their average age was 34.0±1.5 years old; 46 (61.3%) aged 21-40 years. Analysis of the educational status of the participants showed that 25 (33.3%) had a university degree, 25 (33.3%) had finished secondary school, 8 (10.7%) had finished preparatory school, 11 (14.7%) had passed primary school and 6 (8.0%) were illiterate. The main occupation of the participants was farming 36 (48.0%). A total of 55 (73.3%) were married; 51 (92.7%) had children (5.8±0.5).
II. Public awareness towards wildlife in the Northern Governorate
Perception of wildlife values among the interviewed people (n=75) in the Northern Governorate of the Gaza Strip is illustrated in Table 7 .
Wildlife and human health:
When asked, 'Do wild animals present a risk to human health?' 44 (58.7%) agreed. They reported that wild animals cause some diseases such as rabies, plague and itching and also transmit parasitic and viral diseases. Physical injuries as a result of falling in burrows and trenches made by the populations of rats and moles were also mentioned. One farmer claimed that an aged diabetic woman bitten by a rat, while sleeping in her small parcel, developed a case of gas gangrene. Later she was admitted to the hospital, lost her leg and eventually died. Psychic problems such as fear mainly among children as a result of encountering snakes and rats were reported. Nuisance caused by some species like spur-winged plovers, hooded crows, geckos and frogs was also mentioned.
Wildlife and human properties:
When asked, 'Do wild animals have a damaging effect on human properties?' 60 (80%) agreed. They stated that rodents like rats, mole-rats and gerbils and some birds like sparrows, bulbuls and crows attack both their cultivated and stored crops. They also mentioned that rodents, hares and crows along with dogs, cats and other domesticated animals destroy plastic tunnels and green houses and sometimes farmers' clothes. In addition, the heavy populations of rats were mentioned to damage peoples' furniture and house floor by making deep holes and burrows underneath the pavement. Chicken, ducks, pigeons and rabbits in the farm were frequently attacked by crows, barn owls, rats, mongooses and snakes and occasionally by vagrant species such as foxes and jackals as claimed by people.
Dangers threatening wildlife:
When asked, 'Do you remember any wild animals disappearing from the area?' 59 (78.7%) of the answers were yes. They mentioned examples such as Jackals, Red Foxes, Porcupines, Hyenas, Wolfs and Gazelles. The majority of the interviewed people 62 (82.7%) reported many dangers threatening wildlife and probably contributing to their disappearance. These include 1) rapid growth of human population and expansion of housing 2) over-cutting of trees and shrubs 3) Israeli deliberate demolishing of huge areas of agricultural land and orchards 4) extensive and intensive use of pesticides 5) hunting/over-hunting and deliberate killing of wildlife animals 6) depletion of sand dunes due to sand quarrying 7) fences between Israel and Gaza Strip as well as those around settlements within the strip which effectively block movement of terrestrial fauna and cut natural ecological corridors 8) different types of factories scattered in the eastern part of the Northern Governorate such as pavement, asphalt and concrete factories 9) developmental and infrastructure projects in the area and 10) disturbance due to frequent Israeli military operations in the area.
Wastewater treatment facility and its impact on wildlife:
The majority of the interviewed people 57 (76.0%) believed that wastewater treatment facility in the area do have impacts on wildlife. They mentioned that the facility and its huge effluent pond attract many animal species particularly aquatic birds. On the other hand, 18 (24.0%) of the interviewed reported some problems not related to wildlife. They mentioned mosquito problems and offensive odors caused by the effluent pond of the wastewater facility.
Wildlife protection:
Most of the participants 65 (86.7%) see that it is necessary to impose effective laws to protect wildlife. They usually compare the weak and ineffective Palestinian environmental laws with that of the Israelis.
Discussion
The study area is classified as a coastal ecosystem in a semi-arid zone. The main ecological features of the study region comprise sand dunes, relatively large orchards of citrus, olive and almond, residual jungles, acacia trees and many different shrubs. The anthropogenic features include the Northern wastewater treatment facility and Al-Shouhada cemetery with its relatively dense and varied vegetation. All provide habitats for many wild vertebrates particularly birds; the most abundant faunistic group covered in the current survey. The geographical location of Palestine in general , and the Gaza Strip in particular, as a key crossroad linking Africa, Asia and Europe further enhances the diversity of faunistic and floristic elements (UNEP, 2003 (Qumsiyeh, 1996 and Hoath, 2003) . Other species may be representative of Asiatic as well as European faunal regions. In this regard, Qumsiyeh (1996) indicated that most mammals in the Holy Land (Palestine and Jordan) have Palearctic (Europe, North Africa and North Asia) affinities, and a few have affinities to the Ethiopian (Africa south of the Sahara and southwestern Arabia) and Oriental (India and Southeast Asia) regions.
Terrestrial vertebrate fauna
The fast growing population and expansion of residential areas, the establishment of 21 enclosed Israeli settlements with wire net fence, over-hunting, destruction of the existing forested areas and sand dunes, as well as extensive depletion of natural resources contribute to the dramatic decline or the local extinction of some wild mammals over the past five decades in the Gaza Strip. Body size of mammals is an indicator of their vulnerability to human caused destruction to their natural habitats (D'Andrea et al., 1999). Therefore, the mammalian species recorded here are few and of the small size class. Most of the present species are rodents, which are considered as pests destroying the cultivated and stored crops as well as other people's properties.
Environmental diversity of the Gaza Strip particularly in the North part provides the study area with a variety of terrestrial and aquatic birds attracted to the wastewater treatment plant and its large effluent pond in the area. Also, many coastal and marine birds such as gulls and terns are attracted to this coastal area. Birds find in orchards, crop fields and sand dunes excellent sites for their food, shelter, nesting and breeding. Birds are one of the most conspicuous groups in any fauna, and they are relatively easier to count and survey than most other wildlife (Bibby et al., 1998) . They are sensitive environmental indicators, and bird surveys and counts can provide an early-warning system, allowing the health of an ecosystem to be assessed (Pomeroy, 1992) . This is a vital reason standing behind several studies in different habitats and localities worldwide, e.g. national parks and agricultural areas (Hamed & Evans, 1980 and Hamed, 1998) . The current survey showed many resident bird species in the Northern Governorate of the Gaza Strip of which only two birds (Chukar Alectoris chukar and Spur-winged plover Hoplopterus spinosus) have been studied in term of their breeding and behavior aspects (Al-Safadi, 1997 and 1999). During our survey, the authors observed different types of bird nests in sand dunes (e.g. Spur-winged plover Hoplopterus spinosus) and on trees (e.g. Laughing or Palm dove Streptopelia senegalensis). Although, the sky of Gaza Strip was overflowing with migratory bird species in the past, only tens of them have been observed and recorded in the present study. Urban expansion in Gaza may be the cause of the decline in number of species. Some species mainly passerines were not included here, since were not mentioned by the interviewed people in the area.
The arid to semi-arid climate and the topographic features characterizing the Northern Governorate and the Gaza Strip as, a whole make it a suitable habitat for reptiles. Although snakes play an important role in killing pests (Kochva, 1998) , people in the area consider them as a source of danger without discriminating between poisonous and non-poisonous snakes and deliberately kill them. In this context, the Palestine common viper, which is endemic to this area is particularly threatened (Euroconsult & IWACO, 1994) . Furthermore, Desert monitor is rarely seen and is now facing the danger of extinction. Although the Caspian freshwater turtle is present in other parts of the Gaza Strip, e.g. Wadi Gaza, it has not been recorded in our survey area. Further research is still needed to study reptiles and other wildlife populations in terms of their distribution, habitat and behavior.
The dryness of most surface water bodies in the Gaza Strip including most of Wadi Gaza wetland ecosystem threaten the amphibian populations. Only three frog and toad species were recorded in the area. Storm water collection ponds and humid areas constitute a major habitat for such species. Gabbay (1998) reported that the partial drainage of the Hula wetland in the north east of Palestine for agricultural purposes leads to habitat changes and as a result to the disappearance of the frog Discoglossus rigriventer along with other endemic species. However, the intensive application of agrochemicals including pesticides on wetland cultivation areas threatens more and more the ecology and species composition of these ecosystems (Donald et al., 1999 ).
People's awareness towards wildlife
The role of the local community in preserving wildlife is highly appreciated during the course of this work. The participatory appraisal is a means of learning from and with the local people, and this helps us in conducting this study. People in the Northern Governorate showed good intention to participate in the questionnaire interview. The low level of illiteracy recorded among the participants reflects a well educated community. This will help in enhancing the level of awareness towards wildlife and nature conservation and in launching educational environmental programs in the future. Many of the participants are farmers who are in frequent contact with wildlife.
Some wildlife contribute to transmitting various diseases to humans including West Nile fever transmitted by migratory avifauna (Rappole et al., 2000) , rabies tranmitted by dogs, bats, foxes, …etc. (Meltzer & Rupprecht, 1998) , plague transmitted by rodents and many other diseases and parasitic infections (Ghazi, 1990) . No data on such diseases are available in Gaza Strip. People in the area usually speak about their fear of snakes, especially children. The case of aged diabetic woman death recorded in our survey is another example of wildlife threat on humans. A study conducted in Switzerland, showed an annual bite and scratch incidence rate of 325 per 100,000 population, of which only 2.4% was caused by wild animals and the rest by other vertebrate pets including dogs and cats (Matter & the Sentinella Arbeitsgemeinschaft, 1998). Activities practiced by people in the Northern Governorate such as wood and timber collection in dumps, establishment of agricultural stores as well as husbandries for livestock making them vulnerable to frequent wildlife danger. This danger seems to be great in countries rich in wildlife resources. Treves & Naughton- Treves (1998) reported that government authorities in Uganda recorded 636 human causalities (injuries plus fatalities) caused by wildlife between 1923 and 1994, though mild injuries are more likely not to be reported.
The danger of wildlife on human properties seems to be well known to the people in the area. Rodents invade and destroy cultivated and stored crops, green houses and even home furniture resulting in severe economic damage and losses. This forced people to use various toxic materials including rodenticides causing serious morbidity and mortality among the non-target species. There is a misdocumentation in the magnitude of crop losses due to vertebrate pests in developing countries, and hence the Gaza strip. Records of frugivory from over 75 countries showed that in addition to a small number of reptiles and fishes, 1272 bird and mammalian species are known to eat figs and cause production losses (Shanahan et al., 2001 ). In the study area, many bird and mammalian species (doves, passerines and fruit bats) were seen to attack various fruit trees including figs, plums, dates, apples, citrus … etc. Although some participants speaking about the environmental problems imposed by wastewater treatment facility and its effluent pond on the residents, more than three-quarter of them believed in its importance for wildlife. This sewage lagoon is an important artificial aquatic habitat for water birds. It provides a good place for feeding, resting, roosting and breeding for many of waterfowls and for some amphibians, reptiles, terrestrial birds and mammals. Changes in animal populations can also occur, with an increase in pest species and scavengers at exposed untreated sewage outflows, and an increase in invertebrate disease vectors (UNEP, 2003). The build-up of toxins and pesticides in food chains in such sewage systems also threatens biodiversity. In this regard, a recent study concerning public awareness of people towards biodiversity in Wadi Gaza wetland revealed that wastewater was ranked by people to be the main cause threatening fauna and flora in this ecosystem (Abu Shaban, 2002) . Further studies are needed to address the actual impacts of pollution by sewage on biota.
The poor and weak environmental situation in the Gaza Strip necessitates urgent implementation of the environmental laws and legislation for wildlife protection and nature conservation that already existed throughout the successive periods of British mandate, Egyptian governance and Israeli occupation, but actually it was not put into action in the Gaza Strip (Euroconsult & IWACO, 1994) . The law should be enforced along the Gaza coastline where scores of fine nets are erected illegally to capture various birds species; mainly the quail Coturnix coturnix (UNEP, 2003) . This urgent desire was obvious when the majority of the interviewed people agreed to impose effective laws by the Palestinian authority to safeguard the wildlife and their ecological habitats.
Conclusion and Recommendations
The current study represents a preliminary survey of wildlife resources and people's awareness towards these resources in the Northern Governorate of the Gaza Strip. The following could be concluded:
Despite its small area, the Northern Governorate seems to have a relatively high occurrence of wild vertebrate species. The diversity of ecological habitats, the geographical situation and the climatec enhance such an occurrence.
1. Regardless to its health impacts, the wastewater treatment facility in the area seems to attract more biodiversity elements specially water birds.
2. Many anthropogenic factors were found to threaten the ecological integrity of the area in terms of species population loss and even disappearance as documented for many mammalian species.
3. Mis-documentation of wildlife hazards to both humans and their properties was clear.
4. Lack of wildlife specialists, school and university education programs, and environmental laws and legislations impede such progresses in wildlife subject.
5. The people's attitude and awareness towards wildlife in the area plays a variable role in protecting some visible species.
In the light of these conclusions, we recommend the following:
1. Comprehensive ecological studies should be applied in the whole country to address both faunistic and floristic biodiversity and the hazards facing it.
2. Wildlife and biodiversity conservation in addition to other environmental aspects should be taken into consideration during the implementation of infrastructure and developmental projects. Thus, the Environmental Impact Assessment (EIA) techniques should be a part and obligatory step for approving any developmental project by the authorities in charge. Moreover, local people should be a main axis of development when applying such projects.
3. The establishment of nature reserves as the case of Wadi Gaza, sanctuaries and public zoos is highly recommended, where their role in raising ecological awareness can not be ignored or neglected.
4. The role of universities, schools, authorities, governmental and nongovernmental organizations and the cooperation of various local, regional and international parties should be highlighted through capacity building, information exchange, 
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